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Description 

[0001] This invention relates to the encapsulation of 
products within a gelatin shell derived from a ribbon 
thereof. The invention is concerned particularly with the 
printing of indicia on the gelatin ribbon such that the in- 
dicia appears in a predeterminable manner on the cap- 
sule products. 

[0002] The encapsulation of a wide range of products 
in gelatin shells is long-established. The basic technique 
is described in U.S. Patent No. 2234479, and it has of 
course been substantially developed since then, Never- 
theless, modern encapsulation machinery still draws 
gelatin ribbon from two sources to a charging station 
where sections of gelatin strip from both ribbons are 
sealed around the respective contents. Encapsulation 
is normally accomplished using aflat ora roller dietech- 
nique. A typical roller die technique is described in an 
article entitled "Soft gelatin capsules: a solution to many 
tableting problems" published in Pharmaceutical Tech- 
nology in September 1985. 

[0003] Gelatin capsules are normally made using soft 
gelatin and in its ribbon from prior to encapsulation it is 
highly flexible and deformable. Gelatin may be blended 
with other components to vary its characteristics in dif- 
ferent ways for different applications. However, the term 
"gelatin" is used herein to encompass a range of gelatin 
based compositions which are used in encapsulation 
processes. 

[0004] A problem that arises in the application of in- 
dicia to gelatin strips or ribbon is clarity of outline. The 
problem arises because of the inherent flexibility and 
elasticity of the gelatin, and also inconsistent metering 
of ink onto the printing roller. In known printing tech- 
niques this problem has been addressed by the use of 
printing rollers with roughened or screened surfaces, 
butwhilethis has been effective when the image is being 
applied to paper or board for example, when used to 
deliver ink to gelatin unsatisfactory image outlines can 
be the result. 

[0005] DE-A-201 6799 discloses apparatus for mark- 
ing indicia on continuous webs of thermoplastic pack- 
aging material such as polyethylene or a laminate 
formed from layers of polyethylene and aluminium foil 
or polyethylene, aluminium foil and paper. Such appa- 
ratus includes a rotating die wheel for applying the indi- 
cia to the web , and a rotating impression rollerforpress- 
ingly engaging the web against the rotating die wheel. 
The die wheel extends into a well carrying ink so that 
ink is supplied to the die wheel. A doctor blade serves 
to remove excess ink from the die wheel which is of the 
gravure type wherein the printing means consists of re- 
cesses in the surface of the plate shaped as letters, nu- 
merals or other indicia and adapted to receive ink there- 
in as they pass through the bath of ink. 
[0006] However, we have found that we can take ad- 
vantage of the benefits derived from the use of a 
screened or roughened roller surface in the printing 



process if a roller with a screened surface is used as a 
transfer or inking roller carrying ink from a reservoir to 
the printing roller. 

[0007] Thus, in accordance with the present inven- 

5 tion, there is provided apparatus for producing image 
bearing filled gelatin capsules from gelatin ribbon, com- 
prising an encapsulation station having formation and 
fill means; a guidance mechanism for feeding strips of 
gelatin ribbon into juxtaposition atthe encapsulation sta- 
ff tion; and a transfer station for applying a said image to 
at least one of the strips in the path of the ribbon to the 
encapsulation station, which transfer station has print- 
ing and support rollers on either side of the path of the 
strip; characterised in that an inking roller is in rolling 

15 engagement with the printing roller for drawing inkther- 
eonto from a reservoir, which inking roller has a 
screened surface; and in that means are provided for 
wiping the inking roller surface prior to its engagement 
with the printing roller. 

20 [0008] With ink from the reservoir being retained in 
rather than on the screened surface, the inking roller 
surface can be wiped, preferably with a doctor blade, 
prior to its engagement with the printing roller while still 
bearing sufficient inkfortransferto the printing rollerand 

25 subsequent application to the gelatin ribbon strip. This 
technique results in consistent and predictable quanti- 
ties of ink being transferred from the inking roller to the 
printing roller, and assists in preserving sharp image 
outlines on the printing roller. 

30 [0009] Rollers with screened or roughened surfaces 
are available in the United Kingdom under the registered 
Trade Mark ANILOX from Sun Chemical Limited of Wat- 
ford, Hertfordshire. The surface of these rollers is 
chrome hardened, and rollers can be provided with dif- 

35 ferent degrees of screening or roughening. The roller 
surface is formed with a tight array of pockets, typically 
100, 150 or 200 lines per inch (equivalent to 10,000; 
22,500; or 40,000 pockets per square inch - 1 
inch=2.54cm), with the largest pockets (10 ; 000 per 

40 square inch) having the greatest depth. The array may 
comprise at least 100 lines per inch (40/cm), each hav- 
ing a minimum depth of 25:m and preferably having a 
depth of 50:m. It will be appreciated that by wiping or 
scraping the inking roller surface, ink is retained in the 

45 pockets and is readily transferred therefrom to the print- 
ing roller. The required degree of screening or roughen- 
ing is normally determined relative to the ink and the col- 
our of the ink that is being printed. 
[0010] Rollers of the kind described above are partic- 

50 ularly suited for use in flexographic printing systems 
which are particularly preferred in the present invention. 
In flexographic printing systems, ink is carried from a 
reservoir via a fountain roller and a transfer roller to a 
printing roller which is applied to the substrate upon 

55 which the image is to be printed. The transfer roller has 
the screened or roughened surface and provides a 
means for accurately controlling the amount of ink car- 
ried to the printing roller. Flexographic printing systems 



2 



3 



EP 1 028 058 B1 



4 



have been used for printing into a wide range of sub- 
strates, and could be operated at very high speeds. Roll- 
er speeds in excess of 100 rpm were common. In the 
practice of the present invention . the speed of the print- 
ing process is dramatically less than that normally used 
in Flexographic systems, with the gelatin ribbon strip 
moving typically at a speed of around 2.5 cm per sec- 
ond, equivalent to a printing roller speed at around 3 
rpm. With these relatively low speeds, there is a risk of 
ink drying on the rollers, and particular care has to be 
taken to avoid or at least minimise this eventually. Self- 
cleaning transfer and printing rollers are available and 
additionally, particular care can betaken in selecting ap- 
propriate inks. Suitable inks for use in the present inven- 
tion are available under the names OPACODE from 
Colorcon Limited of Orpington, Kent, England; and 
MASTERCOTE from Warner Jenkinson of Kings Lynn, 
Norfolk, England. In addition to selecting a suitable ink, 
in the practice of the present invention the risk of drying 
ink is further reduced by removing the fountain roller 
from the traditional sequence in a flexographic printing 
system, and having the transfer roller receive ink direct 
from the reservoir tray. 

[0011] Because of its flexibility and deformability, 
while various methods have been proposed for applying 
markings to gelatin ribbon which appear on the resulting 
capsule, it has not been possible to accurately locate 
specific indicia on a gelatin ribbon such that the indicia 
appear in a predeterminable manner on the resultant 
capsules. 

[0012] Pursuant to the above, apparatus of the 
present invention may further include a motor for driving 
at least one of the support rollers, and a control system 
for monitoring the speed of the strip into the encapsula- 
tion station, and driving at least one support roller at a 
peripheral speed equal thereto. The ribbon is positively 
driven into and through the encapsulation station, and 
positive driving of the support roller or rollers is neces- 
sary if the images or indicia to be applied are to be in 
proper register, in order to take account of stretching or 
other distortion of the gelatin ribbon. 
[0013] The drive motor for the respective support roll- 
er in the transfer station is preferably a stepping motor, 
which can be adjusted to advance or retard relative to 
the ribbon speed atthe encapsulation station. The con- 
trol system can be used to directly monitor the position 
of images on the strip in its direction of travel as it enters 
the encapsulation station, or the position of the forma- 
tion means in the encapsulation station, and to adjust 
the drive motor accordingly, to maintain a predeter- 
mined position of the images or indicia in the encapsu- 
lation station. Suitable stepping motors and control sys- 
tems are available from Simplatroll Limited of Bedford, 
England. 

[0014] The control system can be used to ensure that 
once the print system is set up, any change in machine 
speed will automatically lead to adjustment such that the 
printing roller runs at the same speed. The initial set-up 



is by using a small micro-processor/programme to ad- 
just the vertical alignment in very small increments of for 
example 0.25mm, to allow print to be centralised on the 
dies atthe encapsulation station. The positioning of the 
5 printing roller with the dies can be indexed by picking up 
a signal from a fixed point on the dies and a fixed point 
on the printing roller to continually monitor their posi- 
tions. 

[0015] The nature of gelatin, particularly in ribbon 
form, is such that it can easily shift laterally on guide 
rollers, and the invention also provides for such lateral 
shift to be corrected. This can be accomplished by en- 
abling lateral movement of one or more support rollers 
relative to the path of the strip to correct any misalign- 
ment of the applied images or indicia in the encapsula- 
tion station. Using an alternative technique, this is 
achieved using an applicator guide assembly including 
a guide roller; sensing means for monitoring lateral 
movement of the imaged strip on the guide roller; a lo- 
cator roller mounted for rotation about a pivotal axis; and 
means for pivoting the locator roller relative to the guide 
rollerto shift strip laterally thereon . The strip will normal- 
ly pass between the guide and locator rollers. In the lat- 
eral shifting or correction of the strip, flexibility and de- 
formability of the gelatin is of considerable assistance 
as it enables this lateral adjustment to be accomplished 
without difficulty and more importantly, without shutting 
down the apparatus itself. 

[0016] In another preferred feature of the invention, 
the support roller is mounted for rotation on a fixed axis 
and the printing roller is mounted for rotation about an 
axis movable towards and away from the support roller 
axis. This enables the pressure between the rollers to 
be controlled and more importantly to be maintained 
substantially constant to ensure consistent print quality 
on the gelatin ribbon. A constant force can typically be 
provided by an air pressure mechanism. Various differ- 
ent mechanisms can be used to provide for adjusting 
the force and different pressures may be developed 
along the length of the rollers if for some reason this was 
desired. Similarly, the colour and/or nature of the ink or 
inks used can be varied, enabling the generation of or- 
namental patterns of different colours on the encapsu- 
lated product. 

[001 7] The invention will now be described by way of 
example, and with reference to the accompanying sche- 
matic drawings wherein: 

Figure 1 is a representation of apparatus according 
to the invention, 

Figure 2 is a perspective view showing a transfer 
station of the kind used in the apparatus of Figure 1 ; 
Figure 3 is a perspective view of an alternative mon- 
itoring system for the gelatin ribbon; and 
Figure 4 illustrates apparatus according to the in- 
vention which requires the ribbon to twist in its path 
to the encapsulation station. 
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[0018] The apparatus diagrammatically illustrated in 
Figure 1 shows the path of two gelatin ribbons 2, 4 from 
respective casting drums to an encapsulation station 6 
comprising roller dies 8 which combine with a fill mech- 
anism (not shown) coupled to a wedge 1 0 to encapsu- 
late fill material in a conventional manner. The ribbon 2 
is carried to the encapsulation station 6 around rollers 
12 and overafeed bar 14. The path of ribbon 4 is around 
rollers 6, and a sensing device 28. One of the rollers 1 6 
is part of a transfer station 1 8 at which images are ap- 
plied thereto from printing roller 20. Ink is applied to the 
printing roller 20 from transfer or inking roller 22 dis- 
posed over ink bath 24. 

[0019] The roller dies 8 at the encapsulation station 6 
are formed with recesses which are in juxtaposition 
when they reach the nip and are filled. In order to prop- 
erly locate images applied to the ribbon 4 on formed cap- 
sules, it is of course essential that the applied images 
properly register with the recesses. 
[0020] The inking roller 22 has a screened or rough- 
ened surface comprising an array of pockets. A roller 
having a particular pocket density on its screened sur- 
face will be selected depending upon the ink that is be- 
ing used and the required printing effect. As a general 
guide, larger pockets will be used for lighter colours 
where a greater quantity of ink must be transferred to 
ensure that the requisite image is created on the ribbon 
surface. Because of the retention of the ink in ratherthan 
on the surface of the inking roller 22, its surface can be 
scraped or wiped at the pocket peripheries with the re- 
tained ink being a predictable metered quantity. This en- 
ables the density of colour in the printed image to be 
accurately established, and by this means, a reliable 
quality of printing can be achieved. 
[0021] As can be seen, the gelatin ribbon 4 bearing 
images transferred thereto from printing roller 20 is car- 
ried around to the encapsulation station 6 where the de- 
vice 28 monitors the location of images on the ribbon 
relative to the recesses in the roller die 8 in which the 
capsules will be formed. The device 28 is located such 
that the ribbon section and roller die section that it scans 
are equidistant from the roller nip. Thus, it can immedi- 
ately establish whether a printed image is in proper reg- 
istry with a respective recess and if not, what correction 
is required. Signals generated by the scanning device 
28 are transmitted to a control device (not shown) which 
adjusts the speed of the printing roller 20 as appropriate. 
[0022] The transfer station 18 is illustrated in more de- 
tail in Figure 2. The printing roller 20 is driven by a step- 
ping motor 30. The shaft coupling the roller 20 to the 
motor 30 bears a gear wheel 32 which meshes with an- 
other wheel 34 which drives the inking roller 22. An en- 
coder (not shown), typically mounted on one of the roll- 
ers 8 in the encapsulation station, monitors the rotation 
of the rollers and thereby the location of the recesses in 
the rollers 8 in the nip. The encoder is coupled to the 
stepping motor 30 which is thereby synchronised with 
the motor driving the roller dies 8. However, in the event 



that for some reason this synchronism is lost, the incor- 
rect leghthwise alignment of images printed on the rib- 
bon 4 with the recesses in the roller dies 8 is sensed by 
the device 28, and the stepping motor is automatically 
5 adjusted appropriately to bring them back into synchro- 
nism. 

[0023] The entire transfer station is mounted on a 
plate 36 which is itself movably mounted on a printer 
generally indicated 38. When the encapsulating appa- 
10 ratus is initially assembled, the lateral location of the 
printing roller 20 relative to the adjacent guide roller 1 6 
and hence the ribbon 4 is set by adjustment of wheel 
40. Wheel 40 is part of a worm gear mechanism which 
locates the plate 36 relative to the printer 38. which 
15 mechanism also includes a gear box 42. The gear box 
42 has its own drive, also adapted to receive signals 
from the scanning device 28 such that once the encap- 
sulating apparatus is in operation, lateral misalignment 
of images on the ribbon fall as monitored by the device 
20 28 is compensated. In this respect it should be noted 
that the lateral shift of the printing roller 20 relative to 
the guide roller 1 6 will eventually shift the printed images 
relative to the ribbon 4. The flexibility of the ribbon 4, to 
which reference is made above, enables such move- 
rs ments to be readily accommodated. 

[0024] The inking roller 22 is a screened roller, and 
functions in known manner to transfer ink from the ink 
bath 24 to the printing roller 20. A doctor blade 44 is 
used to wipe the screened surface of the inking roller 22. 
30 [0025] The printing roller 20; inking roller 22 and ink 
bath 24, together with the relevant drive units 30, 32 and 
34, are mounted on a common plate 48 which is itself 
mounted on plate 36 for lateral movement relative to the 
respective roller axis towards and away from the guide 
35 roller 1 6. A pneumatic cylinder 50 applies a continuous 
pressure urging the plate 48, and hence the printing roll- 
er 20, towards the guide roller 16 and thus determines 
the pressure at which the printing roller 20 engages the 
gelatin ribbon 4. 
40 [0026] Provision is also made in the apparatus illus- 
trated in Figure 2 for adjusting the alignment of the print- 
ing roller 20 and the inking roller 22 to achieve differen- 
tial inking weights across the axial length thereof. Fur- 
ther, provision may also be made for deliberately inclin- 
es ing the axis of the printing roller 20 to the axis of the 
guide roller 16 to obtain a differential printing pressure 
on the ribbon along a transverse section thereof. These 
features can be of value when using different inks for 
images to be created along a transverse section of rib- 
so bon 4. 

[0027] An alternative system for monitoring and con- 
trolling the registry of the printed images with the rollers 
8 in the encapsulation station is shown in Figure 3. An 
applicator guide bar assembly 52 adjusts and sets the 
55 lateral alignment of the ribbon prior to its entry into the 
encapsulation station 6. It can effectively replace not on- 
ly the sensing device 28, but also one of the rollers 16. 
The path of the ribbon (notshown in Figure3) is upwards 
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as indicated by arrows 54 between front guide 56 and 
sparge tube 58 mounted on the assembly frame. 
[0028] From the sparge tube 58 the ribbon passes as 
indicated by arrows 60 over bracket 62 to the final guide 
roller 16 and thence to the encapsulation station 6. A 
marginal edge portion of the ribbon passes over two op- 
tic sensors 64 which can monitor the position of either 
the edge of the ribbon, or a marker line thereon applied 
by a ridge 66 on the printing roller 20 at a transfer station. 
Any lateral movement of the edge or the market line be- 
yond a predetermined limit is sensed, and in respect 
thereto the axis of the front guide is re-oriented by in- 
struction from a computer (not shown) to guide the edge 
or marker line back into place. The primary mechanism 
for accomplishing this is a linear actuator motor 68, 
adapted to raise or lower one end of the front guide rel- 
ative to the sparge tube. The guide bar assembly also 
includes adjusters 70 for initial setting of the front guide 
when the apparatus is first installed. The optic sensors 
64 can themselves be adjusted, both translationally to- 
gether across the frame, and relative to each other by 
a mechanism 32 for different ribbon sizes and required 
accuracy of lateral alignment. The assembly 52 also car- 
ries an optic sensor 74 on the frame for monitoring the 
longitudinal registry of the printed images with the rollers 
8 in the encapsulation station 6. Signals for sensor 74 
are likewise transmitted to the computer which in turn 
instructs the stepping motor 30 as required. 
[0029] For reasons of space, the layout of the ele- 
ments in a gelatin encapsulating machine would not in 
practice normally be that shown in Figure 1 . Most sig- 
nificantly, the gelatin casting drums would be turned 
through 90° to be aligned on substantially the same axis 
perpendicular to the axes of the rollers 8 in the encap- 
sulation station. This arrangement is illustrated in Figure 
4 which shows the path of ribbon 4, to which images are 
applied, in apparatus which is fitted with an applicator 
guide bar assembly 52 of the kind shown in Figure 3 in 
place of one of the rollers 16 of Figure 1 . Figure 4 also 
shows the train of smoothing and stretching rollers in 
the path of ribbon from the casting drum to the transfer 
station 18. As can be seen, the arrangement shown re- 
quires the ribbon to twist between the transfer station 
18 and the applicator guide bar assembly, which itself 
increases the importance of monitoring any movement 
of the imaged ribbon out of registry with the rollers in the 
encapsulation station, particularly lateral movement. 
[0030] The path of ribbon 2 from its casting drum to 
the encapsulation station 6 is essentially a mirror image 
of that shown in Figure 4, but omitting the transfer station 
1 8. An applicator guide bar assembly can be included, 
particularly to monitor lateral movements on the ribbon 
2. For the unmarked ribbon of course, the sensors 64 
will monitor the position of the ribbon edge only. Longi- 
tudinal registry of the ribbon 2 with the encapsulation 
station does not normally require monitoring. 



Claims 

1 . Apparatus for producing image bearing filled gelatin 
capsules from gelatin ribbon, coimprising an encap- 

5 sulation station (6) having formation and fill means; 
a guidance mechanism (8,1 0)forfeedingstrips(2,4) 
of gelatin ribbon into juxtaposition at the encapsu- 
lation station (6); and a transfer station (1 8) for ap- 
plying a said image to at least one of the strips (2,4) 
10 in the path of the ribbon to the encapsulation station 
(6), which transfer station (1 8) has printing and sup- 
port rollers (20 and 1 6) on either side of the path of 
the strip (4); characterised in that an inking roller 
(22) is in rolling engagement with the printing roller 
15 (20) for drawing ink thereonto from a reservoir (24), 
which inking roller (22) has a screened surface; and 
in that means (26) are provided for wiping the ink- 
ing roller surface prior to its engagement with the 
printing roller (20). 

20 

2. Apparatus according to claim 1, wherein the 
screened surface of the inking roller (22) comprises 
a tight array of pockets. 

25 3. Apparatus according to claim 2, wherein the array 
comprises at least 100 lines per inch (40/cm), each 
having a minimum depth of 25jim. 

4. Apparatus according to claim 2, wherein the array 
30 comprises substantially 1 00 lines per inch (40/cm), 
each having a depth of substantially 50u.m. 



Patentanspruche 

35 

1. Vorrichtung zum Herstellen von informationstra- 
genden gefullten Gelatinekapseln aus einem Gela- 
tineband, die aufweist: eine Einkapselungsstation 
(6) mit einer Bildungsund Fulleinrichtung; einen 

40 Fuhrungsmechanismus (8, 10) fur das Zufuhren 
von Streifen (2, 4) des Gelatinebandes in Neben- 
einanderstellung zur Einkapselungsstation (6); und 
eine Ubertragungsstation (18) fur die Aufbringung 
einer Information auf mindestens einen der Streifen 

45 (2, 4) im Weg des Bandes zur Einkapselungsstation 
(6), wobei die Ubertragungsstation (1 8) Druck- und 
Stutzwalzen (20 und 1 6) auf beiden Seiten des We- 
ges des Streifens (4) aufweist; dadurch gekenn- 
zeichnet, daB eine Farbauftragswalze (22) in 

50 Walzkontakt mit der Druckwalze (20) fur das Ziehen 
von Druckfarbe darauf aus einem Behalter (24) ist, 
wobei die Farbauftragswalze (22) eine Rasterober- 
flache aufweist; und dadurch, daB eine Einrichtung 
(26) fur das Abstreifen der Oberflache der Farbau- 

55 ftragswalze vor ihrem Eingriff mit der Druckwalze 
(20) bereitgestellt wird. 

2. Vorrichtung nach Anspruch 1, bei der die Raster- 



15 



20 



5 



9 



EP 1 028 058 B1 



obertlache der Farbauftragswalze (22) eine dichte 
Anordnung von Vertiefungen aufweist. 

3. Vorrichtung nach Anspruch 2, bei der die Anord- 
nung mindestens 100 Linien pro in. (40/cm) auf- 5 
weist, von denen eine jede eine minimale Tiefe von 

25 u,m aufweist. 

4. Vorrichtung nach Anspruch 2, bei der die Anord- 
nung im wesentlichen 100 Linien pro in. (40/cm) 10 
aufweist, von denen eine jede eine Tiefe von im we- 
sentlichen 50 u,m aufweist. 



Revendications 15 

1. Dispositif de production de capsules en gelatine 
remplies portant une image a partir d'un film de ge- 
latine, comprenant une station d'encapsulation (6) 
comportant un moyen de mise en forme et de rem- 20 
plissage; un mecanisme de guidage (8, 1 0) destine 

a amener des bandes (2, 4) de film de gelatine en 
juxtaposition au niveau de la station d'encapsula- 
tion (6); et une station de transfert (18) destinee a 
appliquer une dite image a au moins une des ban- 25 
des (2, 4) sur le trajet du film vers la station d'en- 
capsulation (6), laquelle station de transfert (18) 
comporte des rouleaux d'impression et de support 
(20 et 1 6) de chaque cote du trajet de la bande (4); 
caracterise en ce qu'un rouleau encreur (22) est 30 
en contact par roulement avec le rouleau d'impres- 
sion (20) pour entraTner I'encre sur celui-ci depuis 
un reservoir (24), lequel rouleau encreur (22) pre- 
sente une surface grillagee; et en ce qu'un moyen 
(26) est prevu pour essuyer la surface du rouleau 35 
encreur avantson contact avec le rouleau d'impres- 
sion (20). 

2. Dispositif selon la revendication 1, dans lequel la 
surface grillagee du rouleau encreur (22) comprend 40 
un reseau serre de cavites. 

3. Dispositif selon la revendication 2, dans lequel le 
reseau comprend au moins 100 lignes par pouce 
(40/cm), chacune presentant une profondeur mini- 45 
male de 25 jxm. 

4. Dispositif selon la revendication 2, dans lequel le 
reseau comprend pratiquement 1 00 lignes par pou- 
ce (40/cm), chacune presentant une profondeur de 50 
pratiquement 50 u,m. 
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